In mitral stenosis it has already been established that many patients can be greatly improved. It is too early to answer the question as regards all types of mitral stenosis. There are two chief points to consider: (1) how much of the disability is mechanical from the valvular obstruction; and (2) how much of it is due to myocardial disease. Obviously the patients likely to do best are those where the disability is mainly due to the obstruction and only slightly to the damaged heart muscle, and these are particularly the patients about 25-40 with attacks of cardiac asthma and pulmonary cedema and with orthopnoea, but with a heart that is not very large. In these cases, one can confidently expect relief and great improvement in their conditions without much risk. The most important contra-indication to valvulotomy is rheumatic activity or the chance of this recurring; and, for this reason, patients under 20 are rarely suitable. Neither mild aortic valvular disease nor slight mitral incompetence is a contra-indication; gross aortic or mitral incompetence is another matter. Patients with long-standing congestive failure have passed the stage when they can best be helped, but whether they can be helped with reasonable safety is a problem still to be solved.
Mitral Stenosis
In mitral stenosis it has already been established that many patients can be greatly improved. It is too early to answer the question as regards all types of mitral stenosis. There are two chief points to consider: (1) how much of the disability is mechanical from the valvular obstruction; and (2) how much of it is due to myocardial disease. Obviously the patients likely to do best are those where the disability is mainly due to the obstruction and only slightly to the damaged heart muscle, and these are particularly the patients about [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] with attacks of cardiac asthma and pulmonary cedema and with orthopnoea, but with a heart that is not very large. In these cases, one can confidently expect relief and great improvement in their conditions without much risk. The most important contra-indication to valvulotomy is rheumatic activity or the chance of this recurring; and, for this reason, patients under 20 are rarely suitable. Neither mild aortic valvular disease nor slight mitral incompetence is a contra-indication; gross aortic or mitral incompetence is another matter. Patients with long-standing congestive failure have passed the stage when they can best be helped, but whether they can be helped with reasonable safety is a problem still to be solved.
Since the first successful mitral valvulotomy in 1948, two and a half years have elapsed, and it is already clear that improvement has been maintained in all but one of the cases followed up. The results have been surprisingly good and there is no question of a quick relapse. Mitral incompetence does not generally result from the operation. There is some evidence that pulmonary hypertension is reversible in these cases, and sometimes the fall in pulmonary artery pressure is gradual rather than abrupt. Mitral stenosis will have to be a problem for many thoracic surgeons, as the numbers involved are far too large for a few special centres. Division ofSurgery, Mayo Clinic, Rochester, Minnesota IT is doubtful that anyone who has had the responsibility of caring for a patient with benign stricture of the extrahepatic bile ducts will disagree with the statement that there is no more distressing situation in abdominal surgery. The situation is distressing for a variety of reasons, not the least of which is the fact that it should and could have been avoided in the great majority of instances. The unfortunate features of this condition may be emphasized further when it is considered that approximately 70% of these patients will be less than 50 years of age and approximately 25 % will be in the fourth decade of life. Recurrence of stricture in an appreciable number of patients, irrespective of the method by which the lesion may have been attacked initially, will impose subsequent operation or operations in addition to the associated distress, risk, expense, prolonged morbidity and catastrophic disruption of normal domestic affairs of patients in this age-group in which such responsibilities frequently have increased to a point where the patient is indispensable. This combination of circumstances makes it imperative that any surgical procedure on the biliary tract shall be approached and executed with the caution and the respect that it rightfully commands. That this concept of the problem is not appreciated widely is attested to by the all too frequent casual assignment of the patient with disease of the gall-bladder to the least qualified surgeon in a teaching programme and by the willingness of independent practitioners who have had minimal surgical training to assume such responsibility without evident twinge of conscience.
INCIDENCE
It is not possible to determine the incidence of the development of benign stricture of the extrahepatic bile ducts following operative procedures for lesions of the gall-bladder, owing to the dearth of any statistical material on the subject except from large institutions. For obvious reasons these statistics will not be representative of the general experience. It is important to note that lesions in this category are being reported with what apparently is increased frequency. Whether or not this is an indication of a relative enlargement of the number of these unfortunate individuals or is evidence of greater interest in the subject is an unanswerable question.
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The number of patients operated on at the Mayo Clinic with the diagnosis of stricture of the common hepatic or common bile ducts in the years 1941 to 1950, inclusive, is indicated in Fig. 1 . Prior to 1941 the number of patients who came to operation for this condition remained consistently in direct proportion to the number of operations on the biliary tract and to the total number of major operations for the respective year. It will be seen that the number increased rapidly after 1943 to reach a peak in 1947, and that a most gratifying reduction has occurred in the past three years. By comparing Fig. 1 with Figs. 2 and 3, it is apparent that this discouraging increase during the years 1944 through 1947 was real and not directly proportional to any change that occurred in the total operations on the biliary tract or to the total major operations performed in the corresponding years.
It is interesting to speculate as to the cause of such an impressive increase during the last two years of World War If and the first two post-war years. One reason was unquestionably the fact that a large number of qualified surgeons had been inducted into military service during this period and 1L43 1944 1L43 1945 1L43 1946194T 1946 1L43 1914 .-Ratio of the number of operations for benign 1941 1947 1943 144 19445 1946 1947 1948 1949 1950 stricture of the extrahepatic bile ducts to the total number
Year of major operations performed in the indicated years. 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1941 1942 19L43 1944 1945 1946 1947 1948 1949, 1950 Year that many small communities lacked professional care by persons who had had the privilege of adequate surgical training. It is not inconceivable that some younger surgeons who had been given more responsibility during the emergency than would have been assumed in normal circumstances returned to civilian practice-for a variety of reasons instead of pursuing the training that had been interrupted.
In Table I the type and number of operations in each year have been indicated. As accurately as can be determined, it is safe to assume that at least 40 % of these operations were performed for re-stricture of the common hepatic or common bile duct. 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950* 1941-1950 Hepaticoduodenostomy 10 AETIOLOGY It is apparent from the foregoing comment that the writer entertains the opinion that the most significant factor in the production of benign strictures of the extrahepatic bile ducts is trauma to them at the time of cholecystectomy. All surgeons would seem to be in agreement on this point, for it is not possible to elicit a contrary opinion from one who has had the opportunity to observe an adequate number of patients who are suffering from this unfortunate malady. The statement has been made that for practical purposes all strictures of the common and hepatic bile ducts are man-made strictures. As a corollary to this statement, it seems justifiable to say that for practical purposes benign stricture of the common bile duct should not occur.
Such a catastrophe can be avoided in the majority of instances through the exercise of proper care in isolating and visualizing the distal portion of the common hepatic bile duct and the proximal portion of the common bile duct before sectioning what may have been assumed to be the cystic duct. Because of the occasional anatomic variations which occur in this region and because the tissues not infrequently are greatly distorted by inflammatory reaction, the surgeon may be unable to demonstrate the individual structures and should, therefore, refrain from sectioning any structure of whose exact nature he is unsure. One would expect that a high percentage of strictures seen would be in patients in whom the procedure of cholecystectomy was carried out under such adverse circumstances as marked obesity or the presence of subacute or acute inflammation with a marked degree of pericholecystic or pericholedochal reaction or both. Such an explanation may serve satisfactorily as an excuse but it does not stand scrutiny as a reason for the development of a stricture. In our experience, the great majority of these patients have been relatively thin individuals and the process has not been acute at the time of cholecystectomy. Perhaps the surgeon who lacks sufficient technical skill to avoid injury to the ducts when no complicating features exist may have had a wholesome respect for the acutely inflamed gall-bladder and has refrained from operating or has performed a more conservative procedure, that of cholecystostomy.
Although inadvertent trauma at the time of operation would seem to be the most important single factor in the development of a benign stricture, other rare causes have been reported and may be listed as follows: exploratory choledochostomy; strangulation of the common bile duct by products of inflammation following perforation or penetration of a duodenal ulcer; benign tumours of the common bile or the cystic duct or both; pancreatitis; severe spasm of the sphincter of Oddi with cicatricial stenosis in the ampullary region; mural ulceration and cicatrization as the result of trauma inflicted by an impacted choledocholith; obliterative cholangitis; penetrating wounds; and congenital anomalies.
That a certain number of strictures may result from a severe inflammatory reaction in the ducts when no stones have been present and when no other trauma has been inflicted is unquestioned but the number must be relatively small, as the process under such circumstances would be likely to be more diffuse than that which would produce the localized areas of stricture seen in the majority of cases. It would be expected that an inflammatory process of such magnitude as to obliterate the extrahepatic bile ducts would extend also to involve the intrahepatic ducts, but, when suspected, rarely is it possible to substantiate the diagnosis of obliterative cholangitis even though adequate portions of hepatic parenchyma have been removed for microscopic examination. Intentional trauma to the common bile duct or to the common hepatic bile duct, such as is imposed when searching for calculi, may result in cicatricial contracture and stricture, but this rarely occurs if the surgical principle is followed of incising a tubular structure only in the longitudinal direction and if great care is taken to avoid traumatizing instrumentation. Forcible attempts to pass a probe or dilator through the sphincter of Oddi when resistance is encountered may result in a false passage with the development of an extensive amount of pericholedochal and retroduodenal inflammation, an abscess or even generalized peritonitis. The sequels of such a process may well produce a stricture. To explore the common bile duct when the accepted criteria have not been fulfilled is a policy to be condemned, for the added risk of a fatality or prolonged morbidity would appear to be greater than the possibility of overlooking a calculus.
DIAGNOSIS
The most frequent symptom of stricture of the common bile duct is obstructive jaundice which will have developed in approximately 40 % of patients within a few days after cholecystectomy if no external biliary fistula has become manifest. A large number of patients may show no evidence of jaundice until the second post-operative week and a small number m4y not become jaundiced for several months or even years after trauma has been inflicted on the bile duct, although many of the last-named group will have had symptoms referable to the biliary system in the interim.
The history of an intermittent external biliary fistula, with intervening episodes of jaundice when the fistula is closed and subsidence of the jaundice when the fistula is draining, is characteristic of stricture but a calculus in the common bile duct may produce the same symptom complex, and it may be difficult if not impossible to make an exact differential diagnosis prior to surgical exploration. The history of a biliary fistula following cholecystectomy for even a few days with the subsequent development of persistent or intermittent jaundice is sufficient evidence upon which to make a presumptive diagnosis of stricture with the hopeful realization that a calculus within the duct may produce an identical clinical picture.
Such symptoms as pain, nausea, anorexia, vomiting, chills, fever, and pruritus are noted very frequently in this group of patients. Subjective complaints will vary directly in intensity with the emotional reaction of the patient to stress and the secondary effect upon closely related organs, in particular the liver and pancreas. The former is notoriously prone to deleterious parenchymal alterations as a result of persistent or intermittent obstruction of the extrahepatic bile ducts, and it is to this characteristic of the liver that a portion of the tragedy of the condition is attributable.
TREATMENT
The surgical management of stricture of the common bile duct naturally concerns itself with four categories or groups of patients.
In the first group of patients the extrahepatic bile ducts may appear to be dilated but no visible site of stricture can be demonstrated because the lesion has occurred in the distal portion of the common bile duct. Careful attempts to pass a probe or small dilator will be unsuccessful and many times the exact nature of the obstructing lesion cannot be determined although the presence of an impacted calculus or tumour usually can be detected. Rather than impose the appreciable degree of trauma that would occur in any additional attempts to ascertain the status of the distal portion of the common bile duct, a side-to-side choledochoduodenostomy may be performed in order to reestablish adequate internal biliary drainage (Fig. 4) .
In the second group of patients a sufficient length of the duct distal to the strictured site may be mobilized to permit excision of the strictured part and end-to-end anastomosis without tension. Normal choledochal continuity is retained by this procedure which has proved to be the most satisfactory from both anatomic and physiologic considerations but unfortunately the set of circumstances which permits such a procedure is rarely seen. In order to serve as a prosthetic appliance and reduce the tendency for the scar tissue to contract at the site of anastomosis, a T tube should be inserted either above or below the anastomosis in such a manner that the appropriate limb of the tube will extend beyond the sutured part. The tube may be left in place approximately six months. This period of time has been chosen arbitrarily because it would seem that the maximal degree of contraction of the scarred site should have occurred and because the retention of such a foreign body in the duct for a longer period of time will result in irritation and intraluminal accumulation of bile pigment. By placing the T tube in the duct through a small longitudinal incision at some distance from the anastomosis, unnecessary trauma may be avoided when the tube is withdrawn (Fig. 5 ).
In the third group of patients an appreciable remnant of the common hepatic duct or even sufficient duct to include a portion of the common bile duct may be present so that a direct anastomosis with the duodenum can be effected. In most instances the intact duct will be moderately dilated proximal to the strictured part. One of three methods of anastomosis may be appropriate:
(1) performance of an end-to-side hepaticoduodenostomy or choledochoduodenostomy in which an accurate anatomic communication is made without any type of supporting prosthetic appliance (Fig. 6a); (2) a similar type of anastomosis is made with the addition of some form of appliance, such as a rubber, vitallium or polythene tube which is sutured in place with the substance projecting through the anastomosis (Fig. 6b) ; and (3) an anastomosis as has been constructed in the two preceding methods is made but in addition a T tube is inserted through a small longitudinal incision in the duct proximal to the anastomosis in such a manner that the distal portion of the tube contained within the duct will extend through the anastomosis and project into the duodenum (Fig. 6c ).
In the fourth group of patients no appreciable remnant of the common hepatic duct may be found and some type of anastomosis at the hilus of the liver is required. This group represents the most frequent type and a technical problem in many instances that is surpassed in difficulty by few, if any, surgical procedures within the abdomen. When a cuff of the hepatic duct has finally been isolated (occasionally within the substance of the liver), three methods of reconstruction have proved to be helpful: (1) direct anastomosis is made to the side of the duodenum with the addition of some form of prosthetic appliance as was mentioned in reference to the patients in group 2 above (Fig. 7a) ;
(2) a small opening is made in the portion of the duodenum that can be mobilized to the hilus of the liver without tension and without distortion and the edges of this opening are sutured to the capsule of the liver rather than to the remnant of the duct. A T tube of appropriate size is placed in such a manner that the proximal portion of the T will extend into the remnant of hepatic duct while the distal limb will project into the duodenum. The vertical portion of the T is brought out between the liver and the duodenum to the surface of the abdomen (Figs. 7b and 7c); and (3) a defunctioned portion of jejunum is brought up to the hilus of the liver and an end-to-end hepaticojejunostomy is made (Fig. 8a) . This procedure has many advantages but may be difficult to perform because of a short jejunal mesentery. Before transecting the jejunum, care should be exercised to determine that the particular loop of jejunum that has been selected will reach the hilus of the liver without tension. . )
--,/,/0 c The jejunum is then transected and the mesentery incised toward the base in such a manner as to preserve adequate blood supply. Through a small opening in the transverse mesocolon, the end of the distal segment of jejunum is brought to the hilus of the liver and sutured to the capsule of the liver around the opening of the duct. A short prosthetic appliance may be used which projects into the duct and into the jejunum, or a fenestrated catheter may be inserted in the jejunum at some distance from the liver and the tip placed in the duct as far as can be accomplished without force.
The opening in the jejunurn is closed around the catheter as is done in making a Witzel type of enteric stoma (Fig. 8b ) and the catheter is brought out to the surface of the abdomen. The advantage of the catheter over the short appliance rests in the ability to remove the substance that is maintaining the patency of the duct without imposing another laparotomy. The disadvantages of the short appliance are that it may pass prematurely and that irrespective of the substance from which it is constructed, bile pigment may cause occlusion of the lumen and a second operation may therefore be required to remove it.
PROGNOSIS
That approximately 400% of the patients operated on for stricture of the common hepatic or common bile duct have undergone at least one previous attempt at repair of this unfortunate condition is ample evidence that the prognosis should be guarded. Statistics relating to all patients suggest that approximately 60% will obtain a "satisfactory result". To achieve a unanimity of opinion as to what constitutes a "satisfactory result" is an extremely difficult if not impossible task. When it is considered that an observer, whose intentions have been to report the results of any operative procedure with unquestioned honesty, may be influenced unconsciously to interpret various factors in a more favourable light than would be done by a disinterested person, it would appear reasonable to reduce this per cent of "satisfactory results" to not more than 50.
To perfect methods by which the discouraging prognosis will be improved is a challenge to all surgeons. Of far greater importance, however, is the abolition of a casual attitude toward primary operations on the biliary tract and an honest recognition of the fact that, for practical purposes, the responsibility for the development of a stricture of the common hepatic or common bile duct rests squarely on the shoulders of the surgeon. There can be no argument that would refute the statement that the most satisfactory treatment of stricture of the extrahepatic bile ducts consists of the avoidance of the lesion in the first place.
Mr. A. Dickson Wright: The large number of cases reported from America, especially from centres in Chicago, Boston and Rochester, is probably a result inevitable from the great distances in that country and the impossibility of having first-class surgery in the small remote centres. Possibly the new decentralization policy in this country will lead to more of these interesting but unhappy cases becoming available.
In my small series of 9 cases, it may be of interest to note that in 4 of these cases the injuries were inflicted by surgeons of our highest class and 4 by the lower ranks (f refrain from classifying the ninth, my own case).
In only one was cholecystectomy done in the acute stage and in the other 8 cases the operation should have been easy because none of the patients was of difficult physique. In my own case, the operation was distressfully easy and when I found f had cut the ducts (which I did at once) f was filled with chagrin at the wantonness of the act. Warren Cole has also drawn attention to the fact that it is in the easy case with ducts unusually accessible that the accident happens. In this case I had removed the junction of common and hepatic ducts and, using a rubber Y tube, I reunited the severed ducts to the common duct. The patient died three years later from an accident and the tube was found at the inquest (unencrusted) in the ducts and there had been no trouble of any kind.
Of the remaining 8 cases 2 had had previous efforts at repair by the surgeon responsible for the cholecystectomy. In the first of these I did a repair, but unfortunately the T tube was removed in error on the seventh day; nevertheless she remained well for a year till the jaundice and rigors recurred. The operation was repeated with a good result after three years (three operations in all).
In the second case the lower end of the duct could not be found, so the distended upper end was widely opened and a Roux anastomosis carried out. The result in this case makes one very enthusiastic over this method which is also endorsed by Cole.
In the six remaining cases, I united the duct without great difficulty and they all did well except one (fifteen years ago) and he died of renal failure (hepato-renal syndrome) after ten days. He was a very bad case with a liver filling the whole abdomen and jaundice of twelve months' duration.
Possibly with an improved knowledge of these cases he could have been saved by more attention to pre-and post-operative care to prevent renal failure. In this and 3 other cases the T tube method was used and in the remaining 2, which were uninfected, the indwelling tube with a silk holding stitch was used. In all the cases of repair over a tube I performed a thorough transduodenal papillotomy with the diathermy and allowed the tube to protrude into the duodenum for half an inch. I agree with Sir Thomas Dunhill rather than Lahey in this because I believe that although normal bile will escape freely from the papilla, the mucoid gritty stuff often found in these cases will not and as with the ureter it is stasis rather than reflux that causes chronic infection. Recurrence of the stricture after suture must be greatly predisposed to by this infected bile, so f am all for free drainage and alsoand this is omitted by Lahey-I favour strenuous efforts to sterilize the bile by chemotherapy controlled by a careful bacteriological study of the bile. This chemotherapy is not directed at the prevention of rigors so much as to giving a sterile field for the smooth healing of the anastomosis and the hole from which the T tube comes. Therefore I feel that the important time in which to keep the bile sterile is for two weeks after the operation, and for the same period after removal of the tube.
I feel that some case should be made for a stricture developing without gross careless injury to the ducts and there are good reasons for believing the common duct can even form spontaneous strictures apart from injury. I have notes of 5 such cases of benign stricture of the common bile duct apart from operation. In none of these cases were there any gall-stones or gall-bladder disease. In 2 there was a hardish pancreas and in one the jaundiced patient was admitted with a perforated duodenal ulcer. This last case was especially interesting; the perforation was closed and the gallbladder seemed normal on inspection and so was left, the jaundice being considered due to cedematous changes reaching the bile papilla. The jaundice persisted, however, and the common duct was explored after three months; an annular stricture was discovered at the point where the common duct reaches the upper border of the duodenum. The stricture resembled an iris diaphragm and was easily broken with a sound and as the bile was uninfected the duct was closed. The gallbladder, which appeared normal though distended, was left. Nine months later he was admitted with jaundice and rigors. A gall-bladder full of stones was removed and stones and debris from the common duct. The stricture had not recurred, so the duct was sewn up and papillotomy done and he is now well.
Odditis or papillitis is now a recognized disease and illustrates the tendency for the bile duct to stenose. Furthermore, surgeons of experience have nearly all noticed at some time or other a dense fibrosis of the lower common duct in the present of stones and f have on two occasions performed a choledochoduodenostomy for this. With these occurrences in mind it is easy to imagine that a stricture could form especially with infected bile as the result of the inevitable trauma incurred in common duct exploration; in addition, the shedding of a little talcum powder could induce a common duct stenosis. I also feel that the method of draining the cystic duct region by means of a tube threaded over a long ligature from the cystic duct is dangerous because of decubitus damage to the common bile duct. So it is possible that cases of stricture after cholecystectomy are not all due to carelessness.
For the prevention of gross injury very wide precepts have been laid down by many authorities, but they all seem to fail to stress two important points:
(I) To give up clamp or forceps entirely for the deep work. The cystic duct and artery are tied separately and in continuity, passing the thread with an aneurysm needle, or drawing it through with curved forceps.
(2) To keep the field dry with diathermy. Blunders will be few in a dry field and should a duct be cut it will be observed and repaired at once.
A fruitful cause of disaster is the opening of a large vessel, and forceps are plunged recklessly into the depths and the theatre rings with angry cries and grunts. This must be dealt with in quite a different way; a small pack, preferably of stryphnon gauze, must be placed accurately on the spurter and when controlled attention must be directed to something else, hxmostasis of the parietes and omentum, dissection of the gall-gladder from the fundus down, appendicectomy, exploration of the pelvis, discussion of topical events, &c., &c. After fifteen minutes' delay thus usefully spent, the suction is got ready, retractors carefully placed and with long dissecting forceps in each hand, the plug is removed and the little trickle revealed is easily sealed with diathermy. Then a piece of muscle or Gel foam is used on the spot and the operation finished in the usual way.
There are some who hold that gigantic incisions such as recommended by Mallet-Guy will prevent accident, but this does not harmonize with the fact that it is in the easy cases that the duct is divided; furthermore, if one observes surgeons working through long incisions it will be noticed that they are using only the upper or inner end of the long wound.
Professor Charles Wells (Dept. of Surgery, University of Liverpool) presented records of 17 personal cases, demonstrated by a series of line drawings:
(1) Jaundice three days after cholecystectomy. The wound was explored and the suture on the cystic duct removed. This was constricting the common bile duct which was relieved by removal of the suture.
(2) One case of simple stricture of the duct relieved by dilatation and an indwelling tube which was voided after an unknown interval. The patient remains well after two years.
(3) One case of transection of the common duct at an operation where Professor Wells was assisting his own registrar. (a) Immediate repair over a catheter was followed by a stricture. (b) At a further operation direct anastomosis of the common hepatic duct to the duodenum was followed by a stricture. (c) Insertion of a vitallium tube between the common hepatic duct and the duodenum gave relief. The tube is still in situ and the patient well four and a half years after operation.
(4) One case of transection of the duct in the course of a difficult operation following partial cholecystectomy done elsewhere. The duct was repaired over a vitallium tube which remains in situ. The patient is well two and a half years after operation.
(5 and 6) Two cases of reconstruction over a vitallium tube. (a) One did well for three years, died from other causes, and at post-mortem was found to have debris in the tube. (b) The other is well two and a half years after operation with the tube in situ.
(7) A similar case of reconstruction over a vitallium tube. Four years after reconstruction jaundice recurred. The tube was found blocked with debris. The lumen of the duct was clear. A T tube was inserted at a recent operation. Cholangiograms are satisfactory.
(8) One case of hepatoduodenostomy over a vitallium tube. This was voided after six months and a further stricture developed. Anastomosis of a Roux loop over a conical catheter (Warren Cole) was successful for fifteen months. Symptoms recurred and an indwelling fenestrated catheter with external drainage is now in position.
(9 and 10) Two cases of anastomosis of the common hepatic duct to the jejunum, using a Roux loop (Warren Cole). At operation the duct was visible below the hilum of the liver. Both cases have done very well.
(I1) One case of intrahepatic anastomosis of a Roux loop to the junction of the hepatic ducts. This case is satisfactory three months after operation.
(12) One similar case in which the anastomosis to the intrahepatic ducts failed. This has since been corrected by an indwelling fenestrated catheter.
(13) One case of intrahepatic duct anastomosis to a Roux loop over a fenestrated indwelling catheter. Very well six months after operation.
(14) One case of obstruction due to a mass around the common hepatic duct, relieved by incision and indwelling fenestrated catheter.
(15) One case nine months after gastrectomy in which the bile duct had been damaged. Direct anastomosis of the cut end of the common bile duct to the duodenum. Very well three years post-operation.
(16 and 17) Two cases of injury to the common bile duct at gastrectomy. Treated by anastomosis of the open end of the duodenum to the fundus of the gall-bladder. Both well five years after operation.
There had been no mortality in this series of some 25 operations. The most seriouslv ill patient (Case 12) was the one whose jaundice persists. Microscopic examination of his liver showed advanced biliary cirrhosis and Professor Wells feared his first exploration was too long delayed. Such delay might be dangerous.
Discussing these cases, lhe would agree that in about a half one must be prepared for some disappointment more or less. The vitallium tube retained its lustre through the years but seemed certain to become blocked with debris and should therefore be eschewed. He felt satisfied that the Warren Cole technique employing the end of a Roux loop was excellent when one could view some part of the strictured common duct outside the liver. He had found it too difficult and uncertain in its results when the only available duct was deeply situated within the liver. In these cases the fenestrated catheter seemed to offer good promise of lasting success and he had been greatly encouraged by what he had just heard from Dr. Howard Gray, who had unrivalled experience on this subject. 
